Introduction
Worldwide estimates in 2012 indicated 927,936 maternal infections due to active syphilis and 350,915 adverse pregnancy outcomes (1) . This infection represents a serious public health problem, associated with perinatal complications such as congenital syphilis. Of the 350,915 adverse effects, 143,100 resulted in fetal deaths/ stillborn, 61,860 neonatal deaths, 44,132 preterm/lowbirth-weight infants and 101,813 infected infants (1) .
According to the Epidemiological Bulletin of Syphilis The data are even more worrying in the South and Southeast regions of the country; the detection rate was 15.1 and 12.6 syphilis cases in pregnant women per thousand live births, respectively, exceeding the national rate*. The number of notified congenital syphilis cases has also increased across the country*.
In the last ten years, there has been a progressive increase in the incidence rate of congenital syphilis, can transmit the infection to their fetus, which can lead to fetal death, neonatal death, prematurity, low birth weight or congenital infection (2) (3) .
Despite the World Health Organization (WHO)
launching the initiative to eliminate syphilis transmission (1) in 2007 , there has been an increase in infection during pregnancy in recent years (4) (5) (6) . In addition, few Brazilian studies have investigated the results of syphilis in pregnancy associated with maternal and perinatal factors (5) (6) (7) (8) , with no studies being conducted in southern Brazil.
In view of this scenario, the objective of this study was to analyze the prevalence of syphilis in during pregnancy and its association with socioeconomic SINAN was used to access the total number of syphilis reports in gestation and congenital syphilis for studied the period and region. Sinasc was used to obtain data on the obstetric history of the mother in cases of live births, in addition to newborn data. Lastly, the SIM database was used to obtain data regarding the obstetric history of mothers in cases of abortion and stillbirths, in addition to records of neonatal death due to congenital syphilis.
A linkage of the SINAN-gestational syphilis, Sinasc and SIM databases was carried out using the variables: "patient's name", "date of birth and/or age" in the SINANgestational syphilis; and "mother's name", "maternal date of birth and/or age" in the Sinasc database; and the variable "mother's name" in the SIM database. After unification of the databases, it was observed that 36 pregnant women who had been reported as having syphilis during pregnancy had no records of their babies in the Sinasc or SIM databases, and were excluded from the analysis.
After performing the (records) linkage between syphilis in pregnancy and congenital syphilis in the databases, it was observed that 14 newborns did not have records of their respective mothers' reports, therefore they were also excluded from the analysis.
Another 15 cases were subsequently excluded for not having their respective records included in the Sinasc or in the SIM databases, therefore resulting in 147 cases of congenital syphilis included in the analysis.
A ratio of the total number of reported cases of syphilis during pregnancy (306) divided by the number of pregnancies in the period multiplied by 100 was used to estimate syphilis prevalence in gestation (number of existing cases of the disease in the population the majority of notified cases classified as "primary" syphilis (61.11%) ( Table 2 ).
The treatment of pregnant women with syphilis was considered inappropriate or was not performed in 53.70% of the cases. There was no treatment for the partner of the pregnant woman in 64.07% of the cases, and the most reported reasons were: the pregnant woman lost contact with the partner, the partner's serology was not reactive, the partner was invited but he did not attend, among other reasons ( Table 2 ).
The newborns' characteristics which were associated with the occurrence of syphilis were gestational age less than 36 weeks (PR=1.6, CI=1.17-2.21) and birth weight below 2500g (PR=1.6, CI=1.14-2.28) ( Table 3) .
Regarding the care characteristics of newborns with congenital syphilis, the gestational age at diagnosis was less than two days in 80.27% of the cases, 53.74% of the serology for VDRL were reactive, and 14.29% were not performed. Moreover, the VDRL for the cerebrospinal fluid of 34.69% of newborns was not collected, while long-bone X-rays did not present any alteration in 42.18% of the cases and were not performed in 28.57% (Table 4) .
Regarding treatment, Crystalline Penicillin G was prescribed for 18.37% of the newborns, and no therapeutic regimen was performed in 47.62% of the cases. Regarding the evolution of the case, two newborns (1.36%) died from congenital syphilis and five (3.40%)
were stillborn.
www.eerp.usp.br/rlae 5 Padovani C, Oliveira RR, Pelloso SM. 
Discussion
To the best of our knowledge, this is the first study conducted in southern Brazil that investigated the results of syphilis during pregnancy associated with maternal and perinatal factors. The present study found a detection rate of syphilis during gestation of 12.79 cases/thousand live births, which is similar data to that found in the Southeast region (12.6), and above the national rate (11.2). We also found an association of non-white skin color/ethnicity, low educational level, and companion absence during prenatal care with syphilis during pregnancy, as well as the occurrence of prematurity and low birth weight associated with gestational syphilis.
The incidence rate of congenital syphilis in the studied region for the year 2015 was 9.67 cases/ thousand live births; higher than the national incidence in the same year, which was 6.5 cases per thousand live births, and far from the stipulated target of 0.5 established by the "Strategy and Plan for Eliminating the
Vertical Transmission of HIV and Congenital Syphilis -

Estratégia e Plano de Eliminação da Transmissão Vertical
do HIV e da Sífilis Congênita"* , **. Further studies should be performed to elucidate the causes of syphilis rates in gestation and congenital disease being higher than the national average, considering that this is a region with a high human development index and prenatal coverage.
These figures are high and the results are even more worrying considering that these numbers may be underestimated, as notification in Brazil reaches only 32% for syphilis cases in the gestational period, and 17.4% for congenital syphilis (6) . Without notification of suspected cases, there is no adequate investigation and treatment for either the pregnant woman or the baby, thus increasing the cases of events resulting from the disease. Investing in epidemiological surveillance is the first step in controlling the reemergence of syphilis.
In this study, pregnant women younger than 20 years were at a higher risk of contracting the infection during pregnancy. This can be explained by the vulnerability of the adolescent population, which is more exposed to sexually transmitted diseases as this phase corresponds to an emotional, cognitive and age immaturity, in addition to being a period of discoveries (9) .
Characteristics such as non-white skin color/ ethnicity, low educational level and absence of paid occupation are variables that were statistically associated with gestational syphilis, and are similar to other studies* (5, 8, (10) (11) . This is often the profile of individuals with a less favorable socioeconomic condition and with less access to quality healthcare. However, it cannot be said that syphilis is exclusively a risk condition for the most deprived populations; on the contrary, anyone can acquire the infection regardless of social or economic condition, however the risk is higher in more vulnerable populations (12) .
Multiparous women with a history of fetal loss and without prenatal care or with a low number of prenatal visits were also statistically associated with the occurrence of syphilis during gestation. In Brazil, prenatal coverage is greater than 95% (13) (14) (15) . However, it is known that high prenatal coverage rates do not necessarily mean quality and adequacy of care. There are several factors that produce adequate prenatal care, such as gestational age at the beginning of prenatal care, number of consultations, and the performance of routine examinations, among others (16) .
In addition, there are some pregnant women without any prenatal follow-up or prenatal consultations; these women constitute a socially vulnerable population and manifest a higher prevalence of syphilis during pregnancy (13) (14) (15) .
Regarding the type of delivery, syphilis was more prevalent in women who had their children through vaginal delivery. According to some authors, this data may be related to the socioeconomic condition (16) . In Brazil, the highest cesarean rates are historically related to factors such as more privileged socioeconomic situation, having white skin color/ethnicity, having a higher educational level and access to private health services, while vaginal delivery is still more common in public health services in women of lower socioeconomic power, and with lower education levels (17) (18) .
With regard to the early diagnosis of syphilis in pregnant women, the majority of women were diagnosed during prenatal care. Some studies show that outcomes of non-identification and (lack of) early treatment of infection during pregnancy are severe for the infant, and these outcomes depend on the stage of maternal www.eerp.usp.br/rlae 7 Padovani C, Oliveira RR, Pelloso SM.
infection and the gestational age of fetal exposure, which may lead to prematurity, abortion, stillbirth and neonatal death (14, (19) (20) . In addition, quality prenatal care with early adherence by the pregnant woman to actions for health promotion, sexual guidance and reproductive orientation, as well as accomplishing the protocol of examinations recommended during the gestational period is essential for preventing harm to the baby.
In addition, the majority of people with syphilis tend to be unaware of the infection and can transmit it to their sexual partner(s), and in the case of gestation to the fetus, causing severe consequences. This is due to an absence or lack of symptoms depending on the infection stage**. It is essential that pregnant women are examined by trained professionals and screened for syphilis regularly in order to detect any clinical or serological signs of infection (14) (15) (16) (17) (18) (19) (20) (21) .
In the present study, almost all pregnant women reported having syphilis were screened using VDRL during prenatal care, with the majority of them presenting reactive serology. The treponemal test (FTA-Abs) responsible for confirming the diagnosis was not performed in all pregnant women; however, most serologies among those who performed it were reactive.
Syphilis diagnosis is basically serological, hence the importance of all pregnant women being tested at the first prenatal visit in the first trimester of pregnancy, and they should repeat the test at the beginning of the third trimester around 28 weeks, so that appropriate therapy is instituted in a timely manner if necessary (16) (17) (18) (19) (20) (21) (22) .
Non-treponemal tests such as VDRL can produce false-positive results, and therefore must be confirmed by treponemal tests which are more specific. Numerous conditions can lead to positive results for syphilis in non-treponemal tests; pregnancy itself is a frequent cause of false positive results for syphilis, however with low titration (22) .
Most non-treponemic serologies were reactive during delivery or curettage and the confirmation test (FTA-Abs)
was positive in most pregnant women. This result may reflect possible reinfection of the pregnant woman.
Elevated titers in non-treponemal tests in relation
to the previous examination points to reinfection, and a new treatment should be initiated**. It is also important (21, (23) (24) .
It A new treatment should be considered in cases of new exposure**.
Regarding the possible perinatal outcomes caused by the occurrence of syphilis in the gestational period, this study revealed that fetal or neonatal death, low birth weight, prematurity, and other malformations due to congenital infection** (3, (10) (11) 26) were positively associated with maternal infection. In a systematic review and meta-analysis, the authors found an association between the aforementioned characteristics and gestational syphilis (26) . Similarly, a multicenter study of maternal syphilis morbidity and adverse events associated with gestation in India, Nigeria and Zambia also related prematurity, low birth weight, and other outcomes such as stillbirth and death to the occurrence of syphilis during pregnancy (27) .
In relation to newborns reported as having congenital syphilis, they were diagnosed at less than 
.
There are several outcomes for the newborns of mothers with untreated or inadequately-treated syphilis. In the present study, two deaths were found for congenital syphilis, one death for another cause and five stillbirths, thus corroborating findings by other studies (10) (11) 26) . Even if they do not appear quantitatively significant, these outcomes are important when Available at: http://www.aids.gov.br/publicacao/2015/protocolo-clinico-ediretrizes-terapeuticas-para-atencao-integral-pessoas-com-infecc considering that these are preventable events by quality maternal and child care.
It should be noted that this study has some limitations such as the use of secondary data, since they are conditioned to the quality of the records, in addition to allowing for estimating how much the frequency of underreporting can distort the results, which can even lead to regional disparities. However, despite their limitations, the databases used are considered reliable, of good quality and with reliable information. In addition, the linkage of different databases enabled a more comprehensive analysis of the reported syphilis cases during pregnancy.
Conclusion
The results of this study show that there is still much progress to be made towards the WHO goal of eliminating congenital syphilis as a public health problem.
The prevalence of gestational syphilis was 0.57%, and 
